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systems, the way in which compounds move trom one region to another-depends on the 
activities of active components of such systems, as well as the geometries of the systems By 
creating well controlled and easily simulated environments for diffusion to occur, and 
monitoring these processes, one can obtain a depth of understanding about the behavior of a 
whole range of biologic, chemical, and molecular systems 



Please replace paragraph [0055] with the following paragraph: 

[0055] Difflision refers to a process by which some quantity, either matter or energy, and 

specifically, the source constituent in the present invention, moves from, one location to another, 
usually via some prescribed thermodynamic properties such as temperature and concentration, as 
well as geometric properties such as length and cross-sectional area. As is well-known in the art, 
the basic equations governing difflision processes are: 

Please replace paragraph [0075] with the following paragraph; 



[0075] Difflision occurs between a source constituent and a sink constituent which are in 

fluid communication with each other. In one embodiment, an example of which is shown and 
described in Fig. 2 below, the sink constituent is located outside of the diffusion channel. In 
another embodiment, an example of which is shown and described below in Fig 8, the sink 
constituent is located within the diffusion channel. In both embodiments, the source constituent 
moves toward the sink constituent through the diffusion channel, producing a concentration 
gradient which can be detected and/or measured. Based upon the biologic or chemical structure 
of the sink constituent, the presence or absence of the source constituent's diffusion rate toward 
the sink constituent, and/or the rate of that diffusion, the activity of the source constitute can be 
ascertained. Analogously, knowledge of the biologic or chemical makeup of the source 
constituent and the aforementioned presence (or absence) and source constituent's rate of 
difflision, conclusions as to the activity of the sink constituent can be made. 



Please replace paragraph [0104] with the following paragraph: 
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[0104] Next at 406. the channel's cross-sectional area A between measurement points z\ 

and Z2 is determined This quantity may either be known from the fabrication specifications of 
the channel or measured (for example, though the use of a solution with known diffijsion 
properties and concentrations, applied to the system described) if the dimensions are not known. 
In an ahernative embodiment, either of the other three variables may be determined if the 
remaining variables are known. This embodiment is discussed below with regards to calibration. 



Please replace paragraph [0162] with the following paragraph: 

[0162] Initially, a small reaction vessel is provided The reaction vessel meets the 

previously-described criteria of a finite volume difflision channel, i.e., the volume of the reaction 
vessel is not greater than 2000 times the aggregate displaced volume of the sink constituent The 
reaction vessel also includes two or more measurement probes configured to detect/measure the 
difflision of the source constituent, through the measurement of an electrical parameter, such as 
conductance. 



Please replace paragraph [0163] with the following paragraph: 



[0163] Next, a cell population having a known, particular pathway is selected for study 

As an example, cell populations having particular sodium ion channel behavior is selected. 
Subsequently, a viable and active population of the desired cells is established within the vessel, 
perhaps using buffers which are known to support the viability and fijnctionality of the cell 
population. A baseline response of the system is obtained by measuring the conductance of the 
system (cells + buffer) before stimulation at two positions along the vessels height by means of 
two measurement probes. 



